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TECHNIQUES FOR THE IMM UNOE LECT RON 
MICROSCOPY OF LANGERHANS CELLS 
To the Editor: 
The recent report by Holden et al (79:382- 384, 1982) describing a 
technique for immunoultrastructural identification of T6-posit ive cells 
in mycosis fungoides deserves clarification. This basic technique, 
shghtly modified by Holden and his colleagues, was originally described 
by H ata eta! in 1980 [1] as a means of immunologically characterizing 
human yolk sac tumors. In March and later in November of 1981 [2,3] 
this method was successfully applied to the ultrastructural chamcteri-
zation of Langerhans cells by the use of monoclonal antibodies. Further 
studies have demonstrated the utility of this technique in the study of 
indeterminate cells by immunoelectron microscopy [4], and recent 
reports using this and other techniques in the study of T 6 antigen 
expression by Langerhans cells have been reviewed [5]. Thus, a new 
"technique for immunoultrastructural identification ofT6-posit ive Lan-
gerhans cells", as emphasized in the t itle of the Holden eta! report, has 
been well established previously [2,3,5]. 
Since the original descriptions of this technique, we have encoun-
tered several pi tfalls which should be avoided by those attempting it. 
First, freshly prepared paraformaldehyde-sucrose-buffer fixative and 
very thinly sliced t issue are im por tant in obtain ing opt imal ultrastruc-
tural preservation. Second, when T 6-posit ive cells apparent ly devoid of 
Birbeck granules are encountered, serial sections are necessary to 
preclude that they ru·e Langerhans cells containing few granules. Fi-
nally, we have obtained enhanced sensit ivity in staining by the use of 
either 4-step [6] or avidin-biotin [7] immunoperoxidase procedures. It 
is hoped that these comments will assist others in the application of 
this well-established method to normal and diseased skin. 
George F. Murphy, M.D . 
Assistant P rofessor of Pathology 
Harvard Medical School 
Brigham and Women's Hospita l 
Boston, Massachusetts 02115 
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LETTER TO THE EDITOR 
REPLY 
We are in terested in Dr. Murphy's useful but occasionally inaccurate 
comments on our recently published study. T he technique that we 
have used (with some modification) is based on one described in 1978 
by MacDonald et al [1) in the immunoultrastructmal demonstration of 
T lymphocytes in cutaneous tissue and again detailed in 1980 [2]. 
In our experience over the past five yeru·s, many difficulties of 
immunoelectron microscopy have ru·isen and we would agree that the 
pru·aformaldehyde-sucrose-buffer fixative must be freshly prepared; we 
have found a concent ration of 3% to be optimal. Again, we agree that, 
as with all electron microscopy, the volume of tissue must be suffic iently 
small to a llow adequate penetration of fixatives to preserve subcellulru· 
structure; thus thinly sliced tissue is important . We also consider that 
in the immunochemical reaction for ultrastructural study, the sections 
should not be of a thickness that hinders penetration of reagents and 
for this reason we rout inely employ 10-J.Lm sections, which show uniform 
labeling throughout the tissue block. 
The problem of identification of indeterminate cells enters the realm 
of philosophy. Study of T 6-positive cells in ultrathin serial sections, 
which we did , in fact, carry out, revealed a spectrum extending from 
cells with numerous Bii·beck granules, through those with few and 
occasionally those with a solitru·y small granule, to those with none at 
all. Such study does not reveal whether or not cells with no granules 
and those with plenty actually comprise the same entity. In practice, 
serial ultrathin sectioning is not rout inely carried out, and so we believe 
that T6-positive cells which are granule-free in a pru·ticular section may 
be called indeterminate ce lls. The conclusive demonstration that an 
individual T 6-positive cell is absolutely granule-free is almost impossi-
ble to achieve, since even the best methods, including the excellent 
avidin-biotin immunochemical technique [3], do not confer perfect 
subcellular preservation. Moreover , one awaits knowledge of the origin 
and function of the Bii·beck granule to elucidate whether the distinction 
of granule presence or total absence is of importance. 
Finally we would hke to emphasize one of the main poin ts of our 
study of mycosis fungo ides, which was to demonstrate that the numer-
ous T 6-posit ive cells observed in this condition were not thymocytes 
(as theoretica lly they might have been) but Langerhans or indetermi-
nate cells. 
D.M. MacDonald 
C.A. Holden 
Laboratory of Applied Dermatopathology 
Guy's Hospi tal 
London, SE1 9RT 
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